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Art Unit: 2861 

DETAILED ACTION 
Claim Rejections - 35 USC § 102 

1 . The following is a quotation of the appropriate paragraphs of 35 

U.S.C. 102 that form the basis for the rejections under this section made in this 

Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in 
public use or on sale in this country, more than one year prior to the date of application for patent in 
the United States. 

2. Claims 1-3,7-15 are rejected under 35 U.S.C. 102(b) as being anticipated 
by Kusunoki et al.(US 2004/0207671 / WO 2003/026897), 

Regarding claim 1, Kusunoki et a! teaches an image formation apparatus 
(fig.4) capable of forming a relatively large ink drop by sequentially discharging a 
plurality of ink drops from an ink drop discharging head (paragraphO1 14, fig.6), 
the sequential ink drops merging before reaching a print target medium 
(paragraph 0119), the image formation apparatus comprising: 

pressure generating means (52, fig.6) for discharging one or more of the 
ink drops other than an ink drop that is not followed by any more of the ink drops 
in a given printing cycle (the last ink drop) (see fig. 1 la-lib and paragraphs 
01 14-01 19) at an interval nearly equal to (n+1/2) x Tc, where n is an integer 
equal to or greater than 1 , and Tc represents a resonance cycle of a pressurized 
ink chamber of the image formation apparatus, the interval being measured from 
when a corresponding preceding ink drop is discharged (see fig.1 1a-1 lb and 
equationi in paragraph 0117; each driving pulse in fig.1 la discharges an ink 
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droplet at an interval equals to tr + Pw+tf+td = nxTs where n is an integer equal 
to or greater than 1 , and Ts represents a resonance cycle of a pressurized ink 
chamber. And the value of nxTs is nearly equal to (n+0.5) x Tc). 

Regarding claim 2, Kusunoki et a! further teaches the one or more of the 
ink drops other than the last ink drop are discharged at an interval nearly equal to 
1 .5 X Tc (see the equation 1 in paragraph 01 17, tr + Pw+tf+td = nxTs. When n is 
equal to 1 or 2 the interval is nearly equal to 1 .5 x Tc). 

Regarding claim 3, Kusunoki et al further teaches ink drops other than 
the one or more ink drops that are discharged at an interval nearly equal to 
(n+1/2) x Tc are discharged at an interval nearly equal to n x Tc (see fig.1 1a-1 1b 
and equationi in paragraph 0117, each driving pulse in fig.lla discharges an ink 
droplet at an interval equals to nxTs, which is also nearly equal to (n+0.5) x Tc). 

Regarding claim 7, Kusunoki et al further teaches wherein four or more 
of the sequential ink drops (fig.1 1 , paragraphs 01 14) merge during flight to fomri 
one of the relatively large ink drops (paragraph 01 19). 

Regarding claim 8, Kusunoki et al further teaches a waveform containing 
driving pulses for discharging the sequential ink drops (fig. 12) includes a 
waveform for suppressing a residual vibration after a driving pulse for discharging 
the last ink drop (paragraphs 0124,0129). 
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Regarding claim 9, Kusunoki et al further teaches the waveform for 
suppressing the residual vibration (figs.12, 13; paragraph 0124) is provided 
within an elapsed time equivalent to Tc (fig. 14) after the last Ink drop is 
discharged (paragraphs 0129,0130). 

Regarding claim 10, Kusunoki et al further teaches a medium-sized ink 
drop (Mj2, fig. 16; paragraph 0144) and a small-sized ink drop (Mj3, fig. 16; 
paragraph 0138) are each formed by selecting a part of driving pulses (fig. 15) for 
forming the relatively large ink drop (Mjl, fig. 16; paragraph 0141-0142). 

Regarding claim 11, Kusunoki et al further teaches the driving pulses 
include a wavefonn for vibrating a meniscus without causing an ink drop to be 
discharged (paragraph 0136). 

Regarding claim 12, Kusunoki et al further teaches the driving pulses 
(figs. 10, 11) include a section wherein a voltage Is applied to the pressure 
generating means (52,fig.6) for pressurizing ink In the pressurized ink chamber 
(46) (paragraphs 01 10,0139). 

Regarding claim 13, Kusunoki et al further teaches the pressure 
generating means (52,figs.6, 7) is a piezoelectric device (paragraph 0092), and 
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the piezoelectric device (52) is recharged in the section wherein said voltage is 
applied (paragraph 0093). 

Regarding claim 14, Kusunoki et al further teaches wherein the pressure 
generating means (52,fig.6) for generating the pressure for pressurizing the ink of 
the pressurized ink chamber is a piezoelectric device (paragraph 0092), a 
displacement direction of which is d33 (arrow A in fig.7, paragraph 0093), 

Regarding claim 15, Kusunoki et al further teaches support sections 
(64,fig.8) of the piezoelectric device (fig. 8) support partitions of the pressurized 
ink chamber (46) (see also figs.6, 7; there is a support structure to support ink 
chamber 46). 

Claim Rejections - 35 USC § 103 

3. The following is a quotation of 35 U.S.C. 103(a) which fornns the basis for 
all obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described 
as set forth in section 1 02 of this title, if the differences between the subject matter sought to 
be patented and the prior art are such that the subject matter as a whole would have been 
obvious at the time the invention was made to a person having ordinary skill in the art to which 
said subject matter pertains. Patentability shall not be negatived by the manner in which the 
Invention was made. 

4. This application currently names joint inventors. In considering 
patentability of the claims under 35 U.S.C. 103(a), the examiner presumes that 
the subject matter of the various claims was commonly owned at the time any 
inventions covered therein were made absent any evidence to the contrary. 



Application/Control Number: 1 0/561 ,303 Page 6 

Art Unit: 2861 

Applicant is advised of the obligation under 37 CFR 1 .56 to point out the inventor 
and invention dates of each claim that was not commonly owned at the time a 
later invention was made in order for the examiner to consider the applicability of 
35 U.S.C. 103(c) and potential 35 U.S.C. 102(e), (f) or (g) prior art under 35 
U.S.C. 103(a). 

5. Claims 4 - 6 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Kusunoki et al.(US 2004/0207671 / WO 2003/026897). 

Regarding claim 4, Kusunoki et al further teaches an ink drop is 
discharged by the pressurized ink chamber being contracted (by the rising edge 
of the 2"'*,3"',... pulses in figs.11, 15) after being expanded (by the falling edge of 
the ^^\2'^^,3"^,... pulses in figs. 11,15), where a volume of contraction (by the 
rising edge of the 2"'',3"',... pulses In fig. 15) is greater than a volume of 
expansion (by the falling edge of the 2"^,3^^,... pulses in fig. 15), and where the 
volume of expansion may take a positive value or zero (see fig. 15 the falling 
edge of the 2"'',3^^ pulse take a positive value) (see also fig. 10 and paragraph 
0107). Kusunoki et al does not expressly teach the ink drop formed by the above 
pulses is a first ink drop. However, it would been obvious to one ordinary skill to 
rearrange the supply of the pulse elements mentioned above ejecting the first ink 
drop by first supplying the falling edge followed by rising edge of pulse elements 
as mentioned above. 
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Regarding claim 5, Kusunoki et al further teaches a second ink drop is 
discharged at an interval nearly equal to (n+1/2) x Tc from the first Ink drop that 
precedes the second ink drop (see fig.11a-11b and equationi in paragraph 0117, 
each driving pulse in fig.1 1a discharges an Ink droplet at an interval equals to 
nxTs, which Is nearly equal to (n+0.5) x Tc). 

Regarding claim 6, Kusunoki et al substantially teaches the claimed 
invention (see figs.1 1 , 24, 25) except for the speed of one of the ink drops is set 
at greater than 3 m/s, and at a speed at which the sequential ink drops are 
merged. It would have been obvious to one having ordinary skill in the art at the 
time the Invention was made to eject an ink drop at greater than 3 m/s, since it 
has been held that where the general conditions of a claim are disclosed in the 
prior art, discovering the optimum or workable ranges involves only routine skill In 
the art. In re Aller, 105 USPQ 233 

Conclusion 

Any inquiry concerning this communication or earlier communications from 
the examiner should be directed to Henok Legesse whose telephone number is 
(571) 270-1615. The examiner can nomially be reached on Mon - FRI, 7:30- 
5:00, ALT.FRI EST.TIME. 

If attempts to reach the examiner by telephone are unsuccessful, the 
examiner's supervisor, Matthew Luu can be reached on (571) 272-7663. The fax 
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phone number for the organization where this application or proceeding is 
assigned is 571-273-8300. 

Infonnation regarding the status of an application may be obtained from 
the Patent Application Information Retrieval (PAIR) system. Status information 
for published applications may be obtained from either Private PAIR or Public 
PAIR. Status information for unpublished applications is available through 
Private PAIR only. For more infomnation about the PAIR system, see http://pair- 
direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll- 
free). If you would like assistance from a USPTO Customer Service 
Representative or access to the automated information system, call 800-786- 
9199 (IN USA OR CANADA) or 571-272-1000. 
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MATTHEW LUU 
SUPERVISORY PATENT EXAHNER 



